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1,3,2-Benzothiazathiolium Perchlorates

Laurence Huestis and Michael Brownell

Department of Chemistry, Pacific Lutheran University

Recently, a number of papers have discussed the
mechanism of the reaction of sulfur monochloride with
aromatic amines (Herz Reaction) and the structure and
properties of the resulting 1,3,2-benzothiazathiolium hal-
ides (1-7).

In addition to halide salts, 1,3,2-benzothiazathiolium
fluoroborates and perchlorates can be synthesized in good
yield from the hydrolysis product (II) of the corresponding
benzothiazathiolium chloride (1) (6).
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These fluoroborate and perchlorate salts are generally
easily purified whereas the simple halide salts are not. It
now has been found that direct exchange of perchlorate
for the halide anion is often simpler than formation of the
fluoroborate or the synthesis of the perchlorates via the
benzodithiazole oxide (II). This method appears to be the
best general method for the synthesis of stable, pure
benzothiazathiolium salts. Data on a number of such
perchlorate salts are given in Table 1. All of these
salts were obtained by converting the appropriate aromatic
primary amine to the benzothiazathiolium chloride (and
then to the perchlorate) by a simple reaction with sulfur
monochloride except the isomeric chloro-, methoxy-

benzothiazathiolium chlorides. In these salts, the ring
substituted chloro group wasintroduced by replacement of
a nitro group (e.g. IV > V).
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The replacement of a nitro group ortho or para to the amino
group is very easily accomplished and has been noted
frequently (8).

In certain instances, the perchlorates prepared by direct
exchange (I = IlI) resisted purification by crystallization
from hot acetic acid. In some of these cases, the desired
pure perchlorate was obtained via the oxide route
(I > 11 > III). The data on the new 1,2,3-benzodithiazole
2-oxides which were synthesized during the course of
perchlorate formation, is summarized in Table I. Each
of these oxides showed a characteristically strong IR band
at 8.9-9.2 u which is due to the S=O group in this system.

In the synthesis of 5,6-dimethoxybenzothiazathiolium
perchlorate (also the corresponding 5,6-dichloro-salt), two
isomeric products are possible (VII and VIII). The NMR

spectrum of the product shows two aromatic hydrogens
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at about 1.8 7 with only very slight splitting (J <1 cps).
This low coupling constant is characteristic of hydrogens

para to each other thus indicating that formula VII is
correct (9).
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EXPERIMENTAL

All melting points were determined on a Fisher-Johns apparatus
and are uncorrected. The elemental analyses were done by Galbraith
Laboratories, Inc.; Knoxville, Tennessee. The ultraviolet spectra
were taken with a Beckman DB Spectrophotometer using redistilled
trifluoroacetic acid as solvent.

General Method for the Synthesis of the 1,3,2-Benzothiaza-
thiolium Perchlorates.

Twenty millimoles of the purified aromatic amine were dissolved
in 25 ml. of glacial acetic acid. To this solution was added 10 ml.
(120 mmoles) of sulfur monochloride. The resulting mixture was
stirred at room temperature for 1/2 hour and then at 70-75° for 3
hours. After the mixture was cooled to room temperature, 25 mi.
of dry benzene was added and the mixture filtered. The benzo-
thiazathiolium chloride precipitate was washed with dry benzene,
dry ether, and then dried in a vacuum to constant weight.

Direct Exchange.

One to two mmoles of the crude chloride was heated with 5 to
50 ml. of glacial acetic acid (depending on the solubility of the
chloride). If any insoluble material remained, it was removed by
filtration. To the hot solution (or filtrate) was added 6 drops
(ca. 2.8 mmoles) of 72% perchloric acid. This mixture was stirred
at room temperature for one hour and then diluted with a volume
of dry ether equal to the original volume of the acetic acid. The
mixture was filtered, the crystalline precipitate washed with dry
ether, and dried in a vacuum.

For purification of the perchlorate, it was dissolved in a
minimum amount of hot glacial acetic acid and allowed to cool
slowly. The crystalline product was collected, washed, and dried as
before.

Via the Oxide.

Vol. 5

The procedure used was essentially the same as the method
previously described (3,6).

No problem was encountered with explosions during the
synthesis or melting point determination of the perchlorates.
However, all of the perchlorates explode when heated considerably
above their melting point.

Acknowledgment.

The authors gratefully acknowledge financial support given by
National Science Foundation Undergraduate Research Participation
Grant GY-2637 and Petroleum Research Fund Grant 3100-B. We
are indebted to Jerry Larson for the nuclear magnetic resonance
spectra.

REFERENCES
(1) R. Gompper, H. Eucher, and H. Kast, Ann. Chem., 675, 151
(1964).
(2) O. Maior and N. Arsenescu, Analele Univ. Bucuresti, 14,
25 (1965).

(3) L. Huestis, M. Walsh, and N. Hahn, J. Org. Chem., 30, 2763
(1965).

(4) P. Hope and L. A. Wiles, Chem. and Ind., 32 (1966).

(5) N. Arsenescu and O. Maior, Rev. Chim. (Bucharest), 17,
501 (1966).

(6) L. Huestis, I. Emery, and E. Steffensen, J. Heterocyclic
Chem., 3, 518 (1966).

(7) P. Hope and L. A. Wiles, J. Chem. Soc., (C), 1642 (1967).

(8) W. K. Warburton, Chem. Rev., 57,1011 (1957).

(9) J. A. Pople, W. G. Schneider, and H. J. Bernstein, “High-
Resolution Nuclear Magnetic Resonance,” McGraw-Hill, New York,
1959.

Received March 5, 1968 Tacoma, Washington 98447



